An active domain of the nuclear RNase P RNA.
The P10/11-P12 RNA domain of yeast nuclear RNase P RNA has been characterized using genetic and biochemical analysis. This RNA domain contains some of the most conserved nucleotides throughout yeast species and shares considerable homology with the P10-P11-P12 bacterial RNase P RNA domain. Viable yeast variants generated by sequence randomization of the conserved internal loop nucleotides have demonstrated magnesium-sensitive growth defects. Partial purification and characterization of the RNase P holoenzyme from these variants reveals that the mutations affect the catalytic rate of the enzyme and increased magnesium concentrations are required to achieve maximal activity compared to wild type enzyme. Biochemical structure probing has been employed to address the interaction of the RNA domain with magnesium. Several nucleotides within the loop portion of the domain show magnesium-induced changes in reagent accessibility. These include the highly conserved nucleotides shared between yeast and bacteria, which become less accessible in the presence of magnesium. Conversely, accessibility of other regions of the RNA increases. The genetic and biochemical data suggest that the P10/11-P12 RNA domain, and the conserved nucleotides in particular, interacts with magnesium in a manner that affects catalysis by RNase P.